DOI:10.16028/].1009-2722.2013.09.008

ISSN 1009-2722 29 9
CN37-1475/P Marine Geology Frontiers Vol 29 No 9

:1009-2722(2013)09-0001-08

RIEE SR HER L EAE L AR E &
1 s 063009;2 s 0630093
3 s 063009;4 063009)

O ERRFLERARRGEARE RRNBRIRE, EH NIAREFL BN EBA
FRATRELEGZANG BETHAFTEOZTLRETARE L AT E TS
A, OFRBDAEREDEBERFTEARETNGERALTH AR PBAREL £S5 E
KREER LU BB FTHKTLFRENERY, BRFPORAFRABEFFHEADEZI TN T
R ARSI TR FHAD R ALREE R, M — AR T AR ERT K
69 CO, HHFAETH O, HFHAKRFER O REWMRE A&, AE 4 Fe' 04 é
MR ARG HEEETRRELIA, P OB RFULENTER A KL EHF
A A B X FRRBRFR AN —FERRAFTER G LidAE,

cE B BRI 9 B R KL B E AT AL LA

:P736.2 tA
. . . /
, _
[2]
o b o ’
. b
,  1GCP463/494 , \ .
“
”»
b b
[1]
o N b
[} - ~ o
o b
.
1 CO;,
:2013-03-09
(40972079,41172015)
(973 )(2007CB411703) .
20 70 ,Martin ] H

(1967—>, . ,
. E-mail .

22g0351(@163. com



2 Marine Geology Frontiers 2013 9

(Iron Hypothesis)”, ;
(HNLC, High Nutrient Low
ChlorophylD , ,
Fe s ,
N.P , CO, )
C . CO,
S 1993 .

[5-8] .
1993 11 s
(IronEx | :the First Mesoscale Iron Enrichment

Experiment) ( Galapagos

Islands) 500 km s
8 km X 8 km, Fe
0. 05 nmol/L 4 nmol/L, 9 d
, 12~24h ,
., 2~3d ,
) a
2 o

1995 5 , 2
(IronEx [l : the Second Mesoscale Iron Enrich-

ment Experiment) (4°S,104°W)
o 0. 02
nmol/ L, 1 d, 225 kg (acidic iron
sulphate) 72 km® )
2 nmol/L, 3d
7d 112 kg :
. 19 d, ,
1 500 km
(7°S,111°W) , 120 km?,
a 0. 15~0. 20 pg/L, 9d
4 ng/L, 20 o
< (10 nmol/L)/
h, 133 (10 nmol/L)/hC 6 d);
5~
7 (C 6d 8 d); CO,
5L 66 Pa( CO, 36. 45 Pa)
42. 24 Pa, 9.12 PaC 6 d 8
d); — CO, (AP
CO,) 15 19 Pa 6 08 Pa, 6020,

1999 2,
(SOIREE: Southern Ocean Iron Release Enrich-
ment Experiment) (61°S.,140°E)
o 65 m,
(25+1) pmol/L
(L 5£0. 2) pmol/L, (10£0 4
pmol/L, (0. 0840. 03) nmol/L,
a 0. 25 pg/L, 12 h
3813 kg FeSO, « 7H,0 50 km?*
, 3 nmol/L,
0. 3 nmol/L 4.6 8
d ( 1 550,
1550 1750 kg). 24 h
100 km” . 13.d 200 km*,
a )
a 6 3,
, 150 km, 4 km
, a 3

600~3 000 t,
2001 7,
(48 5°N, 165°E)
(SEEDS2001 ; Subarctic Pacific Iron Experi-

ment for Ecosystem Dynamics Study),
250 km? , FeSO, « 7H,; O
1 740 kg( 350 kg) »
, , 1 720~3 880 t
C s 4 9~1L 1t
C o
2002
s 1—3 (the Southern O-
cean Iron Experiment—SOFeX) s
s 3 76 ,
300 km? s ,8
37, SOLAS ,
(SERIES:
Subarctic Ecosystem Response to Iron Enrichment
Study) 77 km? 26 d
, 48 h ,



29 9 s 3
20 o
2004 7
(48°N,166°E) 21
(SEEDS 11I. Subarctic Pacific iron Experi- ,
ment for Ecosystem Dynamics Study 1), ,

, 123 , T;Z"m o
mg/m’ 23 mg/m’, a 3% Ontong Java, Manihiki, Kerguelen, Caribbean
~45%, . Ontong

) ( . ) Java L9 X
. 10° km?, ,
, 4 27X 10° km?, 0. 8614,
; . , 33 kmP,
HNLC 1. 259 km? , 56, 7X10° km?*,
.20 d CO, (60~200) X10"t, ; 44, 4X10° km®** 4
404. 686 m? 40 Manihiki & 8X10° km? (
CO; o ) ,
John Martin 13. 6X10° km*P" ; Caribbean
s (5~40) X 10* km®**1, Manihiki
tioar] 123 Ma, Ontong Java
CO, L1e-21] 121~90 Ma"*', Kerguelen
o 114 ~100 Ma
[40] o ’
2 , 200 Ma
7X10° km"', 120~80
Ma C D,
[22-24]
1 nmol/LF¥*) | Johnsom " 2.2 o
50 km N 30
354 s *
0. 2 nmol/L, 0. 07 nmol/L,500 m )
0. 76 nmol/L, R Laz.asl
[29] 5 , s
’ R [44] ; s
[30] s s s
R [31] . [45] .
s , 250 ~
, 500 C.100 MPa ,
R — R 0. 69 mg/L (25 C),

366. 60 mg/L. 530 [0 —



Marine Geology Frontiers

2013 9

80
%ﬁ C— whwus
o o I R 7
;fg 40
B
H
O Tl S
(= Y R I A AR R S .
[ S
# O kees mr ]
L PAptanlAlan ] ____ - omedEgEr |

o EEEl  REE e B I 7 T
140 120 100 80 60 40 20 0
fif [a] t/Ma
1 150 Ma ( [37] )

Fig. 1

DSDP 504B ODP 896A Pilar FeO
, (mbsf) 846~1 055 m , 9.45%, ,FeO
100~350 C; 1500~2 111 m , 4, 21%., ODP187
350~400 C , , 25 Ma ,
§X10° mol/a U7l Mackey % 250 pm (o8] DSDP/ODP
3 , (500+200) m
, 10~20 Ma ,Fe’" /> Fe
, 0. 1540. 05 0. 4540, 15,
(8 01 3) %,
. Nishioka ™! ,
3 000 k/m , . ,
3 000 km , . .
b ’ 3
2~3 cm s
[50,51] , ,
. DSDP 396B.407.409.410A.648B Leo-623 |
ODP 834B , ( ) ,
, [52 55]( 2) s B
, 056:571 - Jeffrey CO, tes] |

(modified from reference [37])

Magma production rates for the mid-ocean ridge basalt and the oceanic plateau basalt during the last 150 Ma
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Fig.2 BSE-SEM photomicrographs of the inferred microbial-produced alteration textures in the glass rims of

pillow lavas from different levels of DSDP/ODP Holes 407, 409, 410A, 396B, 648B (Atlantic Ocean), and
834B (Lau Basin) (modified from references [55-587)
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MODERN OCEAN IRON RELEASE EXPERIMENT AND ITS IMPLICATIONS
FOR PALAEOCEANOGRAPHIC STUDY: FORMING MECHANISMS OF CORBS

ZHANG Zhenguo'**, DUAN Xingkuan'?, GAO Lianfeng"*®, WANG Chunlei’,
LENG Chunpeng'?, CUI Yue'?*"*
(1 College of Mining Engineering, Hebei United University, Tangshan 063009, Hebei, China;
2 Center of Stratigraphy and Palaeobiology, Hebei United University, Tangshan 063009, Hebei, China;
3 Key Laboratory of Mineral Development and Security Technology of Hebei Province, Tangshan 063009, Hebei, China;
4 College of Information Engineering, Hebei United University, Tangshan 063009, Hebei, China)

Abstract: The occurrence of Cretaceous Oceanic Red Beds (CORBs) suggest an oxic ocean in Late Cre-
taceous. Based on the data from the modern ocean iron release experiment, we discussed in this paper
the function of iron in the oceanic oxic proces and the mechanism of oceanic environment change from
anoxic to oxic in Cretaceous. Submarine volcanism provides enomous basic and ultrabasic lava, which
contains a certain amount of Fe, onto the seafloor. When the lava react with seawater, the element Fe
will be released to and dissolve in seawater. Iron is a micronutrient essentially required by the synthe-
sis of enzymes during photosynthesis in the oceanic environment, and will help phytoplankton boom
rapidly. The booming of phytoplankton needs carbon dioxide and will take it from the nature, wherev-
er it is in atmosphere or in ocean. This process will produce a great amount of oxygen, and cause the
formation of an oxic environment characterized by red sediment rich in Fe*”. The forming mechanism
of the CORBs is supposed to be a complicated bio-oceanic-geochemical process related to submarine
magmatic activities.

Key words: palacoceanography; ocean iron release experiment; Cretaceous; Oceanic Red Beds; oxic

process and mechanism



